provides a tool of analysis and synthesis of an open dynamic system. On an open dynamic system, processes of energy and entropy, that is, their transports and their changing rates are considered. The first law of thermodynamics can be expressed by a balance between the energy storage and the net energy transport. The second law of thermodynamics can be expressed by a balance between the entropy storage and sum of the entropy production and the net entropy transport.
Gibbs defined the free energy G in an isothermal and iosobaric process of a homogeneous closed system, as the maximum useful work done.
Here, U is the internal energy, S is the entropy, T is the temperature, p is the pressure and V is the volume in the system. When we put the system in an isothermal and isobaric surroundings, the system cannot perform any work or any entropy production except the Gibbs free energy G. processes. Then we must consider the transport of both enthalpy and entropy and also mechanisms of the exergy change and the entropy production in the dynamic system.
The transport of enthalpies and entropies between the energy source and the surroundings can be described by external variables.
The exergy change and the entropy produc- Here, we substitute eqs. (5) and (6) into eq. (4), and obtain the balance relation between external variables and internal variables as follows.
We call the left-hand side of eq. (7) the available energy transport which is the difference between terms of the net external enthalpy transport and the external entropy transport.
The right-hand side of eq. (5) representing changes of internal variables.
We call eq. (7) a basic balance equation. In order to apply the balance equation (7) for the unsteady state, we define the "power balance equation" as follows. Using eqs. (9) and (10) Equation (12) shows that the internal variable changes in the system consist of the exergy change of heat, the exergy change of work, the changes of Gibbs free energy of constituents and the internal entropy production.
Using eqs. (11) and (12), the power balance equation (8) 
Using the power balance equation (13), we can use network thermodynamics which
